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of Compressor Operation 


—not with a sharp pair of shears, but with clean, 
wide-opening, tight-shutting valves... and ports 
clear of carbon deposits. 

Compressors of every size and make are deliv- 
ering full pressure at minimum cost, when lubri- 
cated with TEXACO. 

Texaco Alcaid, Algol and Ursa Oils are highly 
stable, resist gumming, sludging and the forma- 
tion of carbon deposits. They assure more effi- 
cient valve action and longer service between 
inspections and cleanings. 





Texaco users enjoy many benefits that can also 
be yours. A Texaco Lubrication Engineer will 
gladly cooperate . . . just phone the nearest of 
more than 2300 Texaco distributing plants in 
the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York, N. Y. 
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ROCK DRILL BOOKLET—36 pages of pictures and text to 
help you keep your rock drills on the job. Yours for 
the asking. 
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Rock Products Machinery 


OCK products became one of the domi- 
nating industries with the extension of 
our modern system of highways which 

resulted from the development of automotive 
transportation. That called for huge volumes 
of crushed gravel, slag, stone and cement of 
Various sizes, from material used for 
foundation courses through the intermediate 
sizes used for asphalt pavements to material of 
extreme fineness such as fillers and quick set- 
ting cements. Quarrying had been practiced 
since the Romans built their famous roads and 
aqueducts; stone-cutting since the days of 
antiquity. But neither was a coordinated in- 
dustry, nor did it lead to the development. of 
machinery when we entered the so-called ma- 
chine age. The quarry-man adopted existing 
devices which had been developed more specif- 
ically for mining. 

Builders of crushers, pulverizers and screens, 
however, were not content to borrow as better 
grading and finer screening was necessary when 
the use of asphalt fillers and portland cement 
became wide spread. Their cue was to go back 
to the source and study ways and means of 
perfecting crushing and grinding machinery 
which would give the required output depend- 
ably at minimum cost for operation. They 
realized the importance of lubrication and the 
rock products industry profited accordingly. 
In turn, builders of lubricating equipment 
studied the requirements of this type of heavy 
duty machinery along with the operating con- 
ditions. Then, in conjunction with designers, 
bearings, gears, methods of sealing, housing 
and lubricant circulation were perfected. 

The results of these studies are noteworthy, 
for they produced a type of heavy duty ma- 


coarse 


chinery which is distinctive for its utilization of 
means of automatic lubrication and the pro- 
tection afforded the moving parts in the pres- 
ence of abrasives which otherwise would quickly 
ruin a set of bearings or gear teeth. 

Handling of rock products requires machin- 
ery capable of crushing and grinding to suc- 
cessively finer materials. Essentially two 
distinctive types of operation are involved. 
The raw product must first be crushed on heavy 
duty machinery, after which grinding and pul- 
verization to accurately graded sizes is usually 
necessary. The jaw crusher, gyratory or heavy 
roll crusher does the primary reducing: roll, ball 
or tube mills are used for final reduction where 
accurately controlled | fineness required, 
Grading involves a third step in the separation 
of the fines by means of screens. 


CRUSHER OPERATION 

The jaw crusher is a primary breaker in that 
it is capable of taking rock and ore as blasted 
from the quarry or mine, reducing the size 
sufficiently to permit of secondary treatment 
where necessary. Jaw crusher design requires 
a hollow rectangular frame with a renewable 
breaking plate or die fixed at one end; opposing 
this is a lever or swinging jaw to which is 
attached a similar breaking plate. The fixed 
die is vertical—the swinging jaw being set at 
an angle and arranged to swing back and forth 
at controlled intervals and at considerable 
speed. In this way it puts crushing pressure 
upon the rock which is fed into the space be- 
tween the breaking plates. Thus, a large lump 
of rock introduced at the top of the opening 
gradually is made smaller and smaller by the 
repeated blows of the swinging jaw until the 


Is 





LUBRICATION 


pieces are small enough to drop through the 
discharge opening. 

The swinging jaw is actuated by a link 
arrangement known as the pitman which is 
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Fig. 1—Details of a “Cedar Rapids” Roller Bearing Crusher 


suspended from bearings integral with the 
frame and located about midway between the 
swinging jaw and the rear of the frame. The 
pitman is capable of vertical rolling motion 
developed by the turning of its eccentric shaft. 
This motion is transferred horizontally to the 
swinging jaw by the toggle action of two flat 
plates which are held by knuckle joints to the 
back of the swinging jaw, the pitman and the 
lower part of the frame. The weight of the 
swinging jaw keeps this toggle mechanism in 
proper position. 
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heavy loads with evenly distributed pressure 
and the facility with which replacement can be 
made if necessary. These bearings are pro- 
vided for pressure lubrication and water cool- 
ing. Grease seals and flexible dust guards are 
also applicable to reduce the extent of con- 
tamination of the lubricant and enable main- 
tenance of pressure on the lubricating film by 
retarding leakage. This is especially important 
in the lubrication of heavy duty machinery 
where lubrication under pressure must” be 
depended upon to partially counteract the 
mechanical pressure developed by the moving 
parts during operation. 

Pitman and eccentric shaft bearings must 
always be very carefully lubricated. The 
former carries the pitman or heavy steel cast- 
ing which oscillates with its bearing as the 
point of suspension. Water cooling is) very 
advantageous, for this bearing will often tend 
to overheat. Links or coiled springs can also 
be used to good advantage in order to relieve 
the pitman bearing of some of its load. 

Grease lubrication is usually employed on 
this bearing due to the ease with which it can 
be applied cither by a pressure lubricator or by 
means of a reservoir provided with a wool yarn 
or pad retainer which will insure positive lubri- 
cation without too much loss. 

A medium to heavy grease containing a com- 
paratively heavy oil is required for pressure 
lubrication. Pad lubrication, however, re- 
quires a lighter product. sufficiently fluid) to 
penetrate readily through the wool yarn or pad. 
A metal sereen placed in the bottom of the 
reservoir will prevent strands of 
working into the bearing clearance. 
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Courtesy of Allis-Chalmers Manufacturing Company 


Fig. 2—Section through a Blake Crusher with all parts identified. 


Bearing Design 
Jaw crushers use sleeve or roller bearings to 
good advantage due to their ability to carry 


of the means of application, it is obvious that 
the lubricant must completely fill the clearance 
spaces at all times, and be sufficiently plastic 
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to resist. being squeezed out from the high 
pressure zone. Some crusher builders make 
sure of this by providing pressure gun inlets at 
two points. 

The eccentric bearings also may be subject 
to loads comparable with the pitman bearings. 
This will be especially true if the weight of the 
pitman is not balanced by springs, in’ which 
ease the full weight will be exerted upon the 
eccentric bearmgs. 

Crusher construction, therefore, must always 
be carefully studied by the lubricating engineer. 
Final decision as to any lubricant should only 
be made after consideration of the probable 
loads developed at the bearings and the means 
available to provide lubrication at the points 
of maximum pressure to counteract these loads. 
Constant pressure on the lubricant is definitely 
advantageous in this regard. 

Lubrication of toggle seats also is dependent 
upon design. As rolling motion is developed, 
the duty imposed upon the lubricant is less 
severe. Some sliding motion will al- 


carried into the reservoir below. This latter, 
however, must be of adequate capacity: it must 
also be cleaned frequently, otherwise the ae- 
cumulations of abrasive foreign matter might 
so contaminate the oil as to cause serious 
abrasion of the journal and bearing surfaces. 

Countershafts are sometimes fitted with out- 
board beartigs in order to steady the shafts and 
reduce the load on the main bearing. — Irre- 
spective of design, however, it has been deter- 
mined that a heavy engine or machine. oil 
ranging from 500 to 750 seconds Saybolt Uni- 
versal viscosity will usually afford adequate 
protection. Climatic conditions of course must 
always be considered in selecting this oil, using 
the lighter grade for low temperatures. Low 
pour test is also beneficial under these condi- 
tions as it assures of better fluidity. 


Gear Requirements 
Gearing in the gear-driven gyratory is sub- 
ject to severe service. Accordingly the manu- 





prevail, however, so thes 
mechanisms should not) be over- 
looked. Usually a relatively heavy 
machine oil will suffice, being ap- 
plied by sight feed oil cups. 
THE GYRATORY 

The gyratory is also ao primary 
breaker im that it is capable of tak- 
ing quarried or mined materials for 
direct reduction in size. The gvra- 
tory crushes through the = cireular 
rolling motion of the crushing head, 
which Is driven by vearing or belt 
drive through an cecentrie at the 
bottom of the shaft. During the 
circular rolling motion of the head 
it successively approaches every 
point of the interior of the throat to 
develop a continuous breaking of the 
material to be crushed. 


WavVs 


Features of Design 

The gvratory may be of the geared 
or gearless type. Lubrication of the 
former is the more involved due to 
the presence of gears and counter- 
shaft bearings. The latter may some- 
times be ring-oiled though the duty 
they perform along with the probable 
entry of dust or grit) may render 
this an unnecessary refinement. 
Sight feed oil cups or compression 
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grease cups are most usually em- 


ployed especially as the speed con- Fig. 3}—Detai 
ditions will rarely exceed 600 r.p.am.  lbrication system 


Ring oiling, of course, provides some washing 
action; consequently, any dirt or grit normally 
will be washed out of the clearances by oil and 


( Traylor Engineering and Manufacluring ¢ } 
rY Reduction Crusher showing dust seal and 
facturers make every provision to prevent con- 


tact with abrasive foreign matter. The gears 


are housed in oil-tight cases and dust rings are 
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fitted on each shaft where it enters the 
case. Even so some contamination of the gear 
lubricant will oceur. 


gear 
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sary gyratory motion for the main shaft; this 
must be maintained at a uniform rate so that 
maximum crushing ability will be developed 

with minimum power con- 











sumption. Lubrication 
must therefore be most 
carefully studied. As the 
eccentric revolves ina bush- 
ing and around a shaft there 
are two surfaces to be lubri- 
In addition there is 
the brass wearing ring 
which carries the weight of 
the bevel gear and eecentric. 
In some machines the base 


cated. 


IS also designed to fit loosely 
in the ceecentric to enable 
tipping from side to. side. 
This action may lead to 
serious overheating and 
wear unless adequate libri- 
cation is maintained, for all 
the pressure will be periodi- 
cally imposed upon a com- 
paratively small area near 
the top of the thickest part 








Fig. 4 
hate plate 


SI Pelsmith Gyratory 


ind drain plug H. 
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inspection cover J 


iwwing flow of oil to 


kK; oil pump A; 


For this reason gear lubrication has been 
carefully studied. The lubricant must not be 
too thin or too low in viscosity otherwise its 
protective or cushioning ability may be inade- 
quate to prevent the teeth from actual contact 
under heavy loads. Conversely, too heavy a 
lubricant would hold any grit) or 


of the eccentric sleeve. 
This has led to the almost 
universal adoption of auto- 
matic lubrication by oil de- 
livered under constant and positive pressure to 
the mechanisms in question. Fluid lubrication 
of this type is distinctly advantageous in that 
not only does the oil serve as a lubricant but 
also, to some extent, as a coolant to remove 
heat. Furthermore, the pressure under which 
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dust in suspension and permit it to 
develop a scoring action on the gear 
teeth. 

Experience has indicated that a 
gear lubricant of from 90 to 140 
seconds Saybolt Viscosity at 210 
degrees Fahr., will usually be most 
dependable. An oil within this vis- 
cosity range will resist the drying 
action of dust and prevent its pack- 
ing between the teeth of the gears, 
thus obviating any tendency in the 
latter to spring and throw any un- 
necessary pressure on the counter- 
shaft bearings or eccentric. In cold 
weather a gear lubricant just like a 
bearing oil should have low pour test 
so that it will flow dependably. This 
will reduce drag, power consumption 
and the possibility of inadequate 
lubrication. 
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The Eccentric 
The eccentric develops the neces- 4,27 


Lubrication system for the Nordberg Symons Cone Crusher. 
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it is circulated also tends to counteract some- 
what the mechanical pressure developed when 
the gyratory is in operation, 

The lubricating system on the gyratory is 
very carefully) planned. Oil circulation — is 
maintained by means of an oil pump located 
at the base of the crusher cither within or 
adjacent to the oil reservoir in the bottom plate. 
An ample supply of oil is contained in the sys- 
tem, which, as a rule includes a suitable filter 
or strainer through which the oil is continually 
passed. This together with the general dust- 
proof construction insures against entry and 
circulation of an excess of abrasive matter 
through the system. So all the lower moving 
parts are served with a flood of clean, cool oil 
all the while the crusher is operating, for the 
oil pump starts simultaneously with the latter 
and operates at a predetermined speed accord. 
ing to the speed or rate of crushing of the 
yvratory. 


Temperature Control 

Oil temperature control is maintained by 
including suitable coils ino the base of the oil 
reservoir through which hot or cold water can 
be circulated according to the prevailing out- 
door temperature. Warm or hot water cireula- 
tion is especially helpful when starting in cold 
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Fig. 6—Diagram of the Raymond Bowl Mill oiling system with parts 


weather. It will decrease the frictional drag 
which would otherwise develop within the oil 
due to the increase in viscosity. Oil heating in 
cold weather also reduces the load on the oil 
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pump. Under normal conditions of crushing, 
provided there is ample oil capacity, overheat- 
ing even in warm weather will be unlikely, un- 
less very hard rock is being handled. Under these 
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conditions oil cooling is beneficial. 


The Eccentric Sleeve 
Bath or flood lubrication is also 
applied to the eccentric sleeve. Here 
again the oil bath lubricates and 
cools. Where no oil pressure is pro- 
vided, the rotation induces oil cireu- 
BUSHING lation by capillary attraction, the 
oil passing up through the clearance 
space around the journal, over the 
brass wearing ring and back through 
passages to the reservoir below. This 
is a simple and expedient method of 
maintaining dependable lubrication 
provided fresh makeup oil is added 
regularly (as experience indicates) 


Company. tne. and provided the reservoir is drained 
indicated and cleaned regularly to remove 


accumulations of foreign matter 
before it can do any damage. 


Relation of Temperature to Oil Viscosity 
Lubrication of the gyratory can be main- 
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tained normally by a straight mineral oil of 


from 60 to 140 seconds Saybolt Viscosity at 
210 degrees Fahr. In cold weather an_ oil 
approaching 
advisable; conversely, for 
high temperatures. It de- 
pends largely upon the pro- 
visions for heat exchange, 
i.c., heating or cooling, and 
the temperature of the inlet 
water. Under extreme con- 
ditions oils of even lower or 
higher viscosity may be ad- 
visable. K (7 


Wearing, Rings o 
The top bearings along 
with the suspension or wear- + 
ing rings are contained in a | i 
spider at the top of the | s 
main shaft. These must 
also be carefully lubricated | | Dy 
using an oil of sufficient | 
body or viscosity so that it 
will not run prematurely 
through the clearances. 
Usually a straight mineral 
oil comparable to a light | 
eylinder oil will meet this 
requirement. To facilitate 
retention of oil the space 
within the cap can be 
packed with a pad of wool yarn saturated with 
oil. By keeping this well loosened and not 
allowing it to pack or mat, relubrication, by 
adding a few ounces of oil daily applied via 
the oil hole in the spider cap will suffice. 


VERTICAL RING GRINDING 
In contrast with the conventional gyratory 
which crushes on more or less of a horizontal 


Fig. S—Isometric view 


anvil ring, we must also consider those ma- 
chines which crush over a vertical ring with 


crushing pressure developed through spring 
action. In such mills a steel anvil ring is sup- 
ported and revolved by a large horizontal gear- 
driven shaft. Hammer rolls are held against 
the inner surface of this ring by means _ of 
springs. In operation the material to be crushed 
is delivered to the point of crushing through a 
spout. being kept at the ring surface by centri- 
fugal force. 

Other types of vertical ring crushers are 
driven through the top hammer roll instead of 
the ring. This is accomplished by direct motor 
connection or a belt and pulley. The move- 
ment of the top roll causes the ring to revolve; 
this in turn actuates the lower rolls. 


Lubrication Requirements 
Those parts which require lubrication are the 


the lower figure of this range is 
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bearings of the hammer rolls. the ring shaft, 
the pinion shaft and the gears which comprise 
the drive. 

The hammer rolls are frequently mounted on 
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roller bearings enclosed in dust-proof housings. 
These elements operate normally in a bath of 
oil which is contained in, and circulated from, 
a reservoir fixed to the end of the hammer roll 
shaft. 

This oil should be a straight mineral product 
of sufficient viscosity to insure adequate body 
to prevent metal-to-metal contact at the oper- 
ating temperatures. As we are involved with 
flood lubrication this oil should) never be 
heavy as to become sluggish and resistant to 
circulation. As a rule a viscosity range of 
from 500 to 750 seconds Saybolt at 100 degrees 
Fahr. will meet normal requirements. 

Ring shaft bearings in turn present no diffi- 
culty as to lubrication provided they are kept 
free from dust or other non-lubricating matter. 
Speeds are low and loads are normally well- 
balanced. Oil lubrication by means of oil- 
saturated wool yarn, or a light grease will give 
ample protection. The same applies to the 
pinion shaft bearings, though the operating 
speeds are somewhat higher. 

Gear lubrication also is simplified by the 
means which are provided to prevent contam- 
ination of the lubricant. Furthermore, as the 
gear housings are oil-tight and dust-proof, bath 
lubrication is practicable using a light gear 
lubricant. This will resist throw off and fune- 
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tion satisfactorily under the prevailing case 

temperatures which are usually moderate. 
Lubrication of ring crushers which are driven 

through the top roll involves the bearings on 
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each of the hammer roll shafts. These are long 
and fitted with collars to exelude dust or grit. 
Rach bearing is equipped with a large reservoir 
capable of holding a quantity of grease which 
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Fig. 10 An Aust Western Crusher wit p sion for pressure 


rrease lubrication 


is fed in via grooves on the low pressure side. 
A light, well refined grease will function satis- 
factorily as no unusual lubrication problem is 
involved, 
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SECONDARY CRUSHING OR GRINDING 

When rock must be pulverized, after primary 
crushing, it is run through a set of secondary 
reducing units. These will usually involve ball, 


rod or compartment mills, or a cone crusher, 
which produce a final product of remarkably 
uniform fineness. Cement rock is treated in 
this manner. Here the rock must be ground 
just as finely before burning as after. 

A typical grinding mill involves a horizontal 
steel drum which is partially filled with steel 
balls or rods. The drum is rotated through a 
set of enclosed reduction 2eaPrs by motor power. 
\s it turns the balls or rods roll continually to 
the bottom, grinding the particles of rock be- 
tween and beneath them. 

Machines of this type are carried on hori- 
zontal bearings which are often subject to 
heavy loads. The conditions are aggravated 
by the possibility of grit or dust gaining entry 
to score the bearings. So every precaution 
possible is taken in design to keep this dust out 
of the bearings. For this reason they are com- 
paratively large, in order that the unit loads 
may not become excessive. In spite of this, 
however, a fairly heavy lubricant must be 
used, in order to prevent undue frictional 
heat. Fortunately speeds are low, so there is 
no objection to a heavy lubricant from this 
angle. In other words it is practicable to use a 
medium to heavy grease; this will seal ef- 
fectually against entry of foreign matter and 
also carry the prevailing loads satisfactorily. 


Temperature Control 
Bearing temperature may be caused to rise 
due to the entry of abrasive dust, use of an 
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unsuitable lubricant, insufficient lubrication or 


on account of some mechanical fault sueh as 
misalignment or 
mitted heat 


insufficient clearance. Trans- 
must also be considered, as for 





Fig. 11—View of an American Hat roull Crusher with back 


the rotor and antifriction bearing assen 


example when grinding relatively hot materials. 

Overheating should be corrected as soon as 
possible, even though this may require stopping 
the mill. Where it is not) practicable, the 
troublesome bearing can be loosened, flooded 
with evlinder or crusher oil or subjected to 
external cooling by a fan. At the first oppor- 
tunity the bearing should be examined to see 
that the grooves and lubricant feeds are clear 
and not clogged. If the temperature has 
risen sufficiently it is important to remem- 
ber that the bearing metal may have be- 
come soft enough to wipe. This is a good 
time to correct any suspected difficulties. 


Trunnion Bearings 


Ball or tube mills in cement manufac- 
ture may be carried on trunnion bearings. 
These may be troublesome due to the 
heavy loads which must be carried, the 
possible entry of dust and grit and the 
probability of heat being transmitted to 
the bearings from the shell. 

These bearings are comparatively large. 
Sometimes they are lined on the bottom 
half only since the direction of load is al- 
ways downward. This facilitates relining 
if the bearing metal becomes worn or un- 
duly scored. The bearing 
cases serves as a dust shield and if desired 
as a receptacle for the grease used in lubrica- 
tion. This latter should be a carefully refined, 
fibrous grease of high melting point. Wherever 
wool yarn packing is desired a lighter grease 


Fig. 
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or a high grade crusher oil is used. The wool 
yarn serves as a seal strainer to prevent 
dust or dirt from getting to the bearing. In 
addition provisions for cooling water circulation 
will control the bearing tempera- 
tures effectually. 


Automatic Lubrication 

Mill bearings of the two-part type 
ean also be designed for automatic 
lubrication. Here the cap as well as 
the bottom half is lined. Oil is 
earried in a suitable reservoir below 
the latter being distributed by a 
dipper device which is rotated by 
the shaft. The usual construction 
provides for two of these dippers 
which at every rotation automati- 
cally fill themselves with oil to 
empty it along the top of the shaft. 
From this point it) is) distributed 


throughout) the clearance space. 
When these bearings are water- 


cooled the temperature is so con- 
trolled that a medium to heavy vis- 
oshow  Costty ol will give ample protection. 
With bearings of this type there ts 
but little chance for entry of abra- 
sive foreign matter. Furthermore, as they are 
flooded with oil any dust or dirt which may be 
present will be flushed down into the reservoir. 
Normally it will settle here and can be re- 
moved by draining at periodic intervals. 
Roller bearings are also adaptable to trun- 
nion service. They are regarded as being quite 
as advantageous as the self-oiling plain bearing 
even though the former may not have as ample 





Courtesy of Diamond Tron Works, Ine. 


12—Top view of a Diamond Roll Crusher showing roller chain assembly. 


ls are mounted on ‘Timken roller bearings. 


a lubricant reservoir. Either oil or grease can 
be used according to the type of seal and the 
means of relubrication provided by the designer. 

Ring oiled bearings are another type of self- 
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lubricated mechanisms which can be applied to — ticable to increase the oil capacity by tapping 
ball and tube mill machinery. They are aptly — a short length of pipe into the lower part with 
applied to pinion shafting. Such bearings are a cap on the lower end. A longer period of rest 
best served by a light-medium straight mineral is better than increasing the oil viscosity. 
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Mill trunnion bearings can 
also be fitted with wick feed 
oilers. They assure of positive 
lubrication and thereby render 
operation more dependable 
through reduction of bearing 
wear. This leads to reduced 
maintenance and repair costs. 
Wick oilers are particularly 
suited to existing installations 
due to their low initial cost and 
the ease with which they can 
be applied. 























Courtesy lowa Manufacturing Company 

Fig. 14—A Cedar Rapids horizontal vibrating screen and its 

vibrating mechanism. Note that the bearings on the drive side 

are pressure grease lubricated, while those on the gear side are 
splash oiled by the same oil which serves the gears, 








oil of around 300 Seconds Saybolt Viscosity at 
100 degrees Fahr. Ring oilers should be cleaned 
at regular intervals. At the same time fresh 
oil should be added. Most troubles with ring 
oilers will be due to the reservoirs being too 
small to allow the oil to cool sufficiently, espe- VERTICAL MILLS 

cially if relatively high bearing temperatures The vertical mill also requires consideration 
prevail. Under such conditions it may be prac- as to lubrication. A distinctive type employs 
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LUBRICATION 


four balls which roll around the internal cireum- 
ference of a wearing ring or die at a speed of 
some 160 turns per minute. Pressure is thereby 
developed against the die to grind the material 
as it passes through. 


August, 1941 


Lubrication is confined to protection of the 
spherical roller bearings which carry the rotor. 
As they are mounted in dust-tight, self-aligning 
pillow blocks lubrication can be effectually 
maintained by a suitable anti-friction bearing 
grease which is prepared especially 
to resist oxidation and bearing cor- 











rosion,. 


ROLL CRUSHING 

The roll crusher is a versatile unit 
in that it can be used for either pri- 
mary or finishing work, the design 
being planned accordingly. When 
crushing large volumes of hard rock 
or ore the shock loads are taken up 
by heavy duty steel spring assem- 
blies. These along with their ae- 
companyving tension rods counteract 
any lifting action which may de- 
velop at the rolls. 

A roll crusher consists basically of 
two hardened steel rolls of a) size 
suited to the type of crushing to be 








Fig. 15—Structural details of 
sure grease lubrication of tli 





We are principally coneerned with  lubri- 
cating the main shaft, the intermediate bearing, 
the lower bushing and thrust and the driving 
gears. Heavy oil or grease is used on the upper 
bearings according to the means for applica- 
tion. The lower bushing and thrust bearing, 
however, generally operate in a bath of oil. 
The same holds true for the driving gears. In 
both cases a light steam eylinder oil or crusher 
oil will be satisfactory. An exception might 
involve gears which may be subject to consider- 
able dust contamination. Here a somewhat 
heavier gear lubricant will give better protec- 
tion to the teeth. In addition to contamination, 
it must be remembered that the temperatures 
in these gear cases may be quite high though 
the loads are not abnormal. 


THE HAMMER MILL AND 
RING CRUSHER 

These units operate on the principle of re- 
ducing the material by striking it while in 
suspension. The hammer mill uses a series of 
hammers and the ring mill employs a series of 
manganese steel rings as the media of crushing. 
Crushing is brought about by the action of 
these hammers or rings upon breaking and 
grinding plates as the material is fed into the 
top of the crusher. The breaking plate is 
located above the grinding plate and does the 
primary breaking. The latter is adjustable so 
that the degree of crushing can be regulated. 


done. — Sleeve type bearings are 
ag widely used due to the flexibility 
ions for press = With which they can be designed 


according to the prospective loads. 

One of these rolls is normally 

equipped with fixed bearings, the shafts of the 
other being mounted in movable bearings to 
enable a certain amount of movement should 
non-breakable material be present in the rock. 
This allows such material to pass through with- 





Courtesy of Kennedy-Van Saun Mfg. & Eng. Corporation 


Fig. 16—Exposed section of the shaft and eecentric bearings of a 
Kennedy type “A” Vibrating Screen. 


out damaging the roll surfaces. These movable 
bearings in turn can be mounted in sliding 
pillow blocks equipped with riding plates for 
their support. This improves the flexibility of 
the assembly, reduces friction and wear and 
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LUBRICATION 


facilitates uniform distribution of pressure over 
the bearing surfaces. Adjustment is also sim- 
plified where change of roll setting is necessary. 

But for the matter of load, roll crusher bear- 


ings will present no lubrication problems. 


for this purpose. The former are carried usually 
on two points of support—one at each end. 

They are adaptable to stone quarry service. 
In design they consist of one or more cylin- 
ders or jackets composed of perforated plates. 











Fig. 17 —Vibr 
Normally they can be lubricated by compres- 
sion grease cups, or by wool-varn grease or 
waste-packed reservoirs open to the shaft along 
the horizontal center line. Pressure gun 
fittings are used for applying lubricant to the 
riding plates. By maintaining adequate pres- 
sure and a constant film of grease on the contact 
surfaces, ample protection of these plates will 
be assured. The grease, however, 
must be of pressure-resisting charac- 
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itor and cross-section of a Link-Belt "UP" Unbalanced Pull 


Courtesy of Link-Belt Company 


Iype Sereen, shown ler bearings and pres 


They are set on an angle so as to enable con- 
tinuous travel of the product, which, as the 
screen rotates, falls through the perforations 
according to size. 

Turning of a rotary sereen is brought about 
at the driven end by means of gears, usually of 
the bevel type. The pinion or driving element 
is keved to a shaft which in turn is belt. or 





teristics. ‘This requires that the oil 
used in compounding be comparable 
in viscosity. to a straight mineral 
steam cylinder oil. On the other 
hand the grease should not be too 
heavy or inert otherwise ready 
handling by the pressure gun might 
be difficult. In turn it should not be 
too light to permit) of premature 
running off or drip. 


SCREENING AND SIZING 

Rock products must be sized or 
screened after grinding and crushing 
to prepare them for subsequent 
usage. The size will range all the 

















way from one to two inches in 
diameter 


tor example, the aggre- Fig. IS-—Section through the drive unit of 


Courtesy of Nordberg Manufacturing Company 


a Symons Type F Screen, showing the 


vate in conerete const ruction) to eccentrics, shaft and roller bearings for the screening and balancing decks. 


pulverized material approaching 
very fine mesh, as required in the manufacture 
of cement. In other words the extent to which 
the product is screened will depend upon the 
purpose for which it is intended. 

Both rotary and vibrating screens are used 


chain-connected through a speed reducer to an 
electric motor. 

Vibrating or shaking screening for the pur- 
pose of classifving crushed materials aecom- 
plishes the desired result by the reciprocating 
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or vibrating action of the frame which holds the 
screen fabric with respect to the product. In 
other words it is like sifting ashes with a hand 
screen, 

Vibration is the result of eccentric motion 
obtained by motor, chain or belt power. Screens 
of this type are generally set on somewhat of 
an angle, the product being screened wet or 
dry according to the nature of the process. 


Screen Lubrication 

The driving end of the rotary screen involves 
the necessary gears and bearings for speed 
reduction purposes. The gears will frequently 
operate exposed with their lubricants subjected 
to contamination by dust, dirt and probably 
moisture. Also in many cases they may be 
exposed to wide variations in temperature, 
which would likewise tend to reduce the effi- 
ciency of lubrication, unless the lubricant used 
has been specially refined to function and pro- 
tect metallic surfaces under these conditions. 

Lubrication of shaft and support bearings 
may also be affected likewise, although the 
housings, if properly designed and _ installed, 
will normally prevent the entry of an excessive 
amount of dust and dirt. As a rule plain 
babbitted bearings are employed, with provi- 
sion for grease lubrication. Under the preva- 
lent operating conditions grease is probably a 
better lubricant than oil due to its ability to 
maintain a more effective seal against entry of 
abrasive foreign matter. It must be a product 
of medium body or consistency, insoluble in 
water, however, due to the possibility of its 
having to withstand the washing action of rain, 
or any water used during screening. Pressure 
application by compression cup or pressure gun 
prevails. 

Gears can be best protected by a lubricant 
which will not only form a protective film to 
counteract the abrasive effect of dust, dirt, ete., 
but will function irrespective of temperature, 
moisture, or weather conditions. 

This is a broad requirement, one in fact that 
very few compounded lubricants or greases will 
meet with any degree of success. Experience 
has proven that a straight mineral residual 
product, of fairly inert characteristics, will give 
the most satisfactory results. Where means are 
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provided to prevent loss of lubricant through 
abnormal dripping, a viscosity of approxi- 
mately 140 seconds Saybolt at 210 degrees 


Fahr., will usually serve the purpose. High 
temperature operation, however, may require 


a lubricant of higher viscosity ranging perhaps 
up to 1,000 to 2,000 seconds Saybolt. 

It is important to remember that some types 
of heavier lubricants will tend to pick up dust, 
which will ultimately ball up and seale, or be 
thrown off, leaving the teeth practically ex- 
posed. For this the utmost care is 
necessary in choosing gear lubricants in order 
to make sure that they are refined to high 
lubricating and adhesive characteristics, which 
will render them capable of resisting the effects 
of centrifugal foree under higher speed condi- 
tions. Where it is possible to enclose such 
gears the practice is very advisable. Not only 
will a housing serve to reduce the extent of 
entry of foreign matter, thereby promoting 
better lubrication, but also it will serve as a 
means of protection for the operator, by reduc- 
ing the frequeney of relubrication. 

Grease lubrication has been found to be very 
satisfactory for the anti-friction bearings of 
vibrating or shaking screens, affording the 
requisite protection by preventing the entry 
of dust and dirt. As a rule, some form of com- 
pression or pressure grease lubricating device 
should be used to insure as nearly positive 
lubrication as possible. A medium bodied 
grease will be suited to such operations. Where 
desirable, as on certain types of anti-friction 
bearings, a medium viscosity straight mineral 
product is often used. 

Eccentrics may also present a problem by 
running hot. Then we encounter the possibility 
of under-lubrication and abnormal wear of 
cams and straps. Cooling in emergencies must 
be effected by the best means available. Some 
use so-called cooling compounds applied by the 
lubricators; others use air fans. Lubrication 
in the meantime is usually maintained by a high 
melting point grease of re'atively heavy con- 
sistency. The lubricating film developed by 
such a grease is decidedly tenacious, resistant 
to the thinning-out effects of higher temper- 
atures and usually effectual in’ preventing 
eccentrics from overheating. 
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TEXACO LUBRICANTS 
FOR ROCK PRODUCTS MACHINERY 


PITMAN BEARINGS 
Waste Pad Lubricated 


Grease Cup Lubricated 


ECCENTRICS AND OTHER WEARING PARTS 
Oil Lubricated 2 : : ; oh en ee 


Grease Lubricated . ‘ e oh a! wt )Ge. % 


ECCENTRIC BEARINGS, GEARS, BALL BEARINGS AND 
COUNTERSHAFT 


Warm Weather Operation 

Cold Weather Operation Sule 2 Wt cee 
SUSPENSION AND WEARING RINGS (At Top of Main Shaft 
GREASE LUBRICATION (In General) 
ROLL JOURNALS (130-180°F.) . 
ROLL JOURNALS (Above 180°F.) . 


SHAFT BEARINGS 


RING OILED SHAFT BEARINGS . 


TRUNNION BEARINGS 
Wool Yarn Packed 


Otherwise 


THRUST BEARINGS, ETC. 
Bath Lubricated . ‘ i ° ° ° e e ee 


GEARS AND PINIONS 


RING GEAR, DRIVING PINION, ETC. 


BEARINGS 
Grease Lubricdied . .« «§ © © «© © © 8 


Oil Lubricated 


ECCENTRIC MECHANISMS, BEARINGS & GUIDES 
Grease Lubricated . . .« «© «© c© «© e« e 


Oil Lubricated . @ ee @ «© wc @ ow os 


ROLL BEARINGS . . «© «© «© © © © «© e© # »® 


§ Texaco Car Oils or 
) Texaco Pelican Oil 


( Texaco Cup Greases or 
« Texaco Marfak or 
Texaco Star H Grease No. 00 


§ Texaco Car Oils or 
) Texaco Pelican Oil 


( Texaco Stazon B or 
4 Texaco Cup Greases or 
( Texaco Star H Grease No. 00 


§ Texaco Crusher Oil, Pelican Oil or 
/ Texaco Car Oils 


Texaco Algol Oil or Ursa Oils 


§ Texaco Car Oils or 
/ Texaco Star Greases 


Texaco Star H Grease No. 00 or No. 1 
Texaco Marfak No. 1 or No. 2 


Texaco Taurak or Hytex Greases 


( Texaco Marfak No. 1 
« Texaco Cup Grease No. 3 or 
( Texaco Taurak or Hytex Greases 


Texaco Aleph. Altair or Aries Oil 


§ Texaco Crusher Oil, Car Oils or 
( Texaco Stazon B 


Texaco Taurak or Hytex Greases 


Texaco Car Oils 


{ Texaco Thubans 
( Texaco Craters 


§ Texaco Thubans 
( Texaco Craters 


§ Texaco Star Greases or 
( Texaco Star H Grease No. 00 or No. 1 


Texaco Aleph. Altair or Aries Oil 


§ Texaco Star Greases or 
’ Texaco Star H Grease No. 00 or No. | 
Texaco Car Oils 


Texaco Star Greases or 
Texaco Star H Grease No. 00 or No. | 


Texaco Marifak 











> Mum’s the word for 
Minimum Wear! 








ROM THE MOMENT you quiet nerve-racking noise in your 

heavy-duty gearing, you can count on greatly reduced gear 
tooth wear. For you do both with the lubricant that really cush- 
ions gear teeth. 

In scores of operations, increased efficiency of men and ma- 
chines . . . and longer gear life . . . are direct results of cushion- 
ing gears with Texaco Crater. 

Texaco Crater is viscous, clings and follows through from 
tooth to tooth and from gear to gear. It resists channeling, ball- 
ing up and throwing off. Crater also prolongs the life of 
wire rope. 

The outstanding performance that has made Texaco preferred 
in the fields listed in the panel has also made it preferred by 
many of the larger quarries and cement mills in the U. S. 

These Texaco users enjoy benefits that can also be yours. A 
Texaco Lubrication Engineer will gladly cooperate . . . just 
phone the nearest of more than 2300 Texaco distributing plants 
in the 48 States, or write: 


ev 
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THEY PREFER TEXACO 


*®& More locomotives and cars in 
the U. S. are lubricated with 
Texaco than with any other 
brand. 


¥* More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


%*& More buses, more bus lines 
and more bus-miles are lubri- 
cated with Texaco than with any 
other brand. 


*& More stationary Diesel horse- 
power in the U. S. is lubricated 
with Texaco than with any other 
brand. 


%*& More Diesel horsepower on 
streamlined trains in the U. S. is 
lubricated with Texaco than 
with all cther brands combined. 











